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2 $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ Polyadic $\pi$
2.1 FGHC
FGHC [9] . FGHC :-P.
, – $H_{i}$ :-Gi $|B_{i}$ , $(H_{i}, G_{i})$
– (passive unffication) . –
1 $(|)$ . “-b’
$(B)$ , –
$(B\theta)$ . $:- P_{1,k}\ldots,$$P$ . .
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ , FGHC ,
– well-moded FGHC [11]
. $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ , – (active unffication)
, – 1. $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ , ,
( flat form);
. $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ :
nrev$(X^{i},\mathrm{Y}^{O})$ $:- X^{i}=nil$ $|$ $Y^{O}=ni\iota$ .
nrev$(X^{i},Y^{O})$ $:- X^{i}=conS(Hm,\tau\circ)$ $|$ nrev$(Ti, R^{O}),$ $append$( $Ri,$ Ci, $\mathrm{Y}O$ ),
$C^{O}=conS(H^{\overline{m}}, N^{i}),$ $N^{O}=nil$ .
, $[|]$ $[]$ $cons/2,$ $nil/\mathrm{O}$
. $|$ (in) $o$ (out) . $m,\overline{m}$
, $in$ , out
; $m\neq\overline{m}$ .
2.2 Polyadic $\pi$
Polyadic $pi$ $(\mathrm{P}\mathrm{P}\mathrm{C})[5]$ . $\pi$ ,
:
$P::=\Sigma_{i\in I}\pi_{i}.P_{i}|P|Q|!P|(\nu x)P|A(x)|0$
$\pi.P$ $\pi$ prefix , atomic action . prefix
2 : $x(y_{1}\cdots y_{n}),\overline{x}y1\ldots y_{n}$ ; polyadic
$2$ . PPC PIC 3 .
PIC (replicator, $!$ ) , PPC
, .
$1\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{c}_{+}M_{\mathit{0}}de-Unification$ Failure $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ ( ) .
2 [6] – , $x([y_{1}, \cdots, y_{n}]),\overline{x}[y1, \cdots, y_{n}]$ .
3Polyadic $\pi$ [6]. PIC 18 .
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PPC , (Structural Congruence, $\equiv$ ) ,
PPC .
2 :
$x$ $P$ $(\nu x)P\equiv P$ .
$P\equiv(\nu y)\overline{x}y$ , $x(z).\overline{y}z|!P\equiv(\nu y’)(X(\mathcal{Z}).\overline{y}z|\overline{x}y’)|!P$ .








FGHC O-ary ( ) , [5] .
cons nil








FGHC PPC , .
1 . , $[c, n]$ , $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
, .
cons nil , 2 .
, atomic , Milner Numeral
[5] , $INT-\succ(V)$






$\bullet$ 1 $0$ ( )
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$\bullet$ ( )
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ $in$ , out $\text{ }-\mathrm{k}^{\vee}$ , $w$
1 ( PPC $+$ ), $r$
:
$va\dot{r}[w, r]^{\mathrm{d}\mathrm{e}\mathrm{f}}=(\nu cn)(\overline{w}[C,n]|(c([x,y]).repxonS[r, x,y]+n().rep-ni\iota[r]))$
$repxons[p,x, y]^{\mathrm{d}\mathrm{e}\mathrm{f}}=p([c,n]).(\overline{c}[x,y]|rep_{-C}onS[p,x,y])$
$rep-nil\beta p]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}p([c,n]).(\overline{n}()|rep_{-}ni\iota[p])$
cons nil . rep-cons,
rep-nil .
Well-moded FGHC $(\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-})$ (flat form) $J\backslash$




, $\mathrm{a}$ . , ,
. $\mathrm{H}$ $\mathrm{G}$ read-only
; $in$ . , ,
$var[w, \Gamma]$ $r$ , .
$\mathrm{b}$ . , [11] , FGHC $\text{ }-\mathrm{K}\mathrm{s}$
. PPC . $\mathrm{B}$
(1 ) $in$ , $\mathrm{H},$ $\mathrm{G}$ $in$ $\mathrm{G}$ out $\mathrm{B}$ 1
out , $\mathrm{H}$ 1 out $\mathrm{G}$ 1 $in$ .
, $\mathrm{a}$ . $var[w, \Gamma]$ $r$ $w$ .
$\mathrm{c}$ . – , $\mathrm{B}$
; , $var[w, r]$
. , $\mathrm{B}$ $\text{ }-$ $\}^{\vee}\backslash$ , out (1 ) in (1
) . $\acute{\mathrm{H}},$ $\mathrm{G}$ ( 1 ) . $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
, first class 17 – :
$p(x^{\mathit{0}})$ :-true $|q(X^{i}),$ $Xo=17$ .
17 $X$ . $var[w, r]$ $w$
17 , $p(X)$ $q(X)$ $X$ $r$ .
, $var[w, r]$ – :
$Y^{O}=X^{i},X^{o}=nil\Rightarrow(\nu px_{w})(var\lceil p,y_{r}]|var[x_{w},p]|nil[x_{w}])$
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$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ PPC , $X^{o}\Leftrightarrow x_{w},$ $X^{i}\Leftrightarrow$
$p$ ( $x$ $r$ ), $\mathrm{Y}^{O}\Leftrightarrow p$ ( $y$ $w$ ) .
– , . - ,
j . :
$u(x^{\mathit{0}}, \mathrm{Y}^{i})$ :- true $|X^{o}=Y^{i}$ .
$X,$ $Y$ – forwarder :
$X^{o}=Y^{i}\Rightarrow x_{w}(t).y_{r}^{-}t$
, $X$ $var[x_{w}, X_{r}]$ , $Y$ $var[y_{w}, y_{r}]$
. PPC . , $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$




$p(x^{arrow})p’\cdots,$ $q(x^{arrow})q$ , PPC
$p[X_{\mathrm{P}}arrow]|\cdots|q[x_{q}^{arrow]}$ . $p(\vec{X},\vec{\mathrm{Y}}^{\backslash })$ (
$\vec{X}$ in, $\vec{Y}$ out ):
$p[\vec{x}, y]^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}(\nu_{\mathit{9}})(p1[\vec{x},g, y]|p_{2}[_{\vec{X}},g, y7|\cdots|\overline{g}())$
$k$
$p_{k}$ . $\vec{x}$ $var[w, r]$ .
$p_{k}$
$y^{arrow}$ , . $g$ $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
( ). $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ PPC
.
3.4
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ – , ,
( ). – , ( )
. $a(X^{i}):- X^{i}=conS(H, T)|\cdots$
:
$a[x,g]^{\mathrm{d}}=^{\mathrm{e}\mathrm{f}}(\nu Cn)(\overline{x}[_{C,n]}|c([h,t]).g().\cdots)$ (1)
– $a(X_{1}^{i}, x_{2}i):- X_{1}^{i}=X_{2}^{i}|\cdots$
:
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$a[x_{1},x_{2},g]^{\mathrm{d}\mathrm{e}\mathrm{f}}=$ $(\nu S)(matCher[x1,X2,s]|s().g().\cdots)$ (2)
$matcher[a,b, s]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $(\nu c_{a}n_{a}i_{ab}cn_{b}ib)(\overline{a}[c_{a’ a’ a}n\mathrm{i}]|\overline{b}[c_{b}, n_{b}, i_{b}]|$




$+$ $(i_{a}(v_{a}).ib(vb).(\nu b_{-)}(=[v_{a}, v_{b}, b]|b(b_{r}).\mathrm{i}\mathrm{f}[b_{r}, s,-]))))$
, cons, nil, int 3 . $=[v_{a}, v_{b}, b],$ $\mathrm{i}\mathrm{f}[b_{r}, t, f]$ PIC
. , , 1 –
. – $\mathrm{s}\mathrm{u}\mathrm{s}\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{d}/\mathrm{r}\mathrm{e}\mathrm{s}\mathrm{u}\mathrm{m}\mathrm{e}$ ,
, $w$ ( ) .
, ,








(1), (2) , PPC $g()$




$-\text{ }$ . ,
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ , critical region
1 . - , PPC $\pi_{1}.P_{1}+\cdots+\pi_{n}.P_{n}$ ( $\text{ }$.
$\pi_{i}$ $x(y)p_{\mathrm{a}}\overline{x}y)$ ,
.
4 $X=X$ – ill-moded .
5 , 2 .
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3.5 append
, $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ PPC .
$(intLiSt/2)$ , append $(app/3)$
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ :
:- intList $(N^{io}, L),$ $app(Li, Yi, z^{\mathit{0}}),$ $\cdots$
$intLi_{St(N}i,$ $L^{o})$ :- $N^{i}=<0$ $|$ $L^{o}=nil$ .
intList $(N^{i}, L^{\circ})$ :- $N^{i}>0$ $|$ $L^{o}=cons(N^{i},\underline{T^{i}}),$ $in7List(N^{-}1i, \underline{\tau \mathit{0}})$ .
$app(X^{i}, Y^{i}, z^{\mathit{0}})$ $:- X^{i}=nil$ $|$ $Y^{i}=Z^{o}$ .
$app(x^{i}, Y^{i}.z\circ)\text{ }:- X^{i}=cons(Em, xS^{o})$ $|$ $z^{\mathit{0}}=cons(E^{\overline{m}},\underline{T^{i}}),$ $app(Xs^{i}, \mathrm{Y}i, \underline{\tau^{o}})$ .
, PPC :
: $(\nu l_{w}l_{r}nwnrzwz_{r})(intList[n_{rw},\iota]|var[n_{w}, n_{r}]|int[nw’ n]$
$|var[l_{w’ r}\iota]|app[\iota_{r}, y_{r}, z_{w}]|var[z_{w’ r}z]|\cdots)$
$intLi_{St[]=}X,$
$\iota \mathrm{d}\mathrm{e}\mathrm{f}$
$(\nu g)((\nu cni)(\overline{X}[c, n, i]$
$|i(k).(\nu bt_{-})$ ( $=\langle[k,$ $0,$ $b]|b(b_{r})$ .if $[b_{r},$ $7$ ,-] $|t().g().ni\iota[’\lrcorner]$ ) $)$
$|(\nu cni).(_{\overline{X}[_{Cn,i]}}$,
$|i(k).(\nu bt-)(>[k, 0, b]|b(b_{r})$.if $[b_{r},t,-]$




$app[x, y, z]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $(\nu g)((\nu Cni)(\overline{X}[c, n, i]|n().g().fw[z, y])$
$|(\nu cni)(_{\overline{X}[_{C,n,i]}}$
$|c([e, X_{s}]).g().(\nu t_{r}t_{w})(Cons[z, e,i_{r}]|var[t_{w},t_{r}]|app[x_{S}, y, tw]))$
$|\overline{g}())$
$fw[z, y]\mathrm{d}\mathrm{e}\mathrm{f}=Z(t).\overline{y}t$ (forwarder) , $=<[a, b, r],$ $>[a, b, r]$ PIC
. $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ , PPC $N-1,$ $k.-1$
. $var[w, r]$ 3.2 .
$var[w, r]$ $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ ( )
. .
3.1 , $int/1$
. $var[w, r]$ , cons, nil, int 3
3 . , $in$
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, , PPC








3.5 , $app/3$ 1 :
:- intList$(N^{ii}, L),$ $L^{o}=app(\mathrm{Y}^{io}, Z),$ $\cdots$
intList$(N^{i}, L^{i})$ :- $N^{i}=<0$ $|$ $p-ni\iota(L^{i})$ .
$intLi_{S}t(N^{i},L^{i})$ :- $N^{i}>0$ $|$ $p-conS(Li, N^{i}, T^{O}),$ $intL\mathrm{i}St(N-1i,T^{i})$ .
$p_{-nil}(X^{i})$ $:- X^{i}=app(\mathrm{Y}^{\circ,z)}i$ .
$|$
$\mathrm{Y}^{i}=Z^{o}$ .
$p_{-ConS}(Xi, E^{m},xs^{O})$ $:- X^{i}=app(\mathrm{Y}^{\circ,z)}i | Z^{o}=cons(E\overline{m},\tau i),Xs^{o}=app(Y^{i},\tau^{O})$ .
cons, nil , , , $p$ -cons, $p$ -nil .
PPC .
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: $(\nu l_{w}l_{rwr}nnzzwr)(intLiSt[n\iota r’ r]|var[nnw’ r]|int[nw’ n]$
$|var[\iota_{w}, l_{r}]|app[\iota_{w}, y_{r}, z_{w}]|var[z_{w’ r}z]|\cdots)$
$intList[X, l]=\mathrm{d}\mathrm{e}\mathrm{f}$ $(\nu g)((\nu Cni)(\overline{X}[a, C, n,i]$
$|i(k).(\nu bt-)(=<[k, \mathrm{o}, b]|b(b_{r}).\mathrm{i}\mathrm{f}[b_{r}, t,-] |t().g().p-ni\iota[\iota]))$
$|(\nu cni)(\overline{X}[a,C, n, i]$
$|i(k).(\nu bt_{-})$ ( $\rangle[k, \mathrm{o}, b]’|b(b_{r}).\mathrm{i}\mathrm{f}[b_{r},t,-]$




$app[x, y, z]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $x([a, C, n, i]).\overline{a}[y, z]$
$p_{-nil}[p]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$
$(\nu g)((\nu aCni)(\overline{p}[a, C, n, i]|a([y, z]).g().fw[z, y])$
$|\overline{g}())$
$P-ConS[p, e,x_{S}]^{\mathrm{d}\mathrm{e}}=^{\mathrm{f}}-(\nu g)((\nu acni)(\overline{p}[a, c,n, i]$
$|a([y, z]).g().(\nu t_{r}t_{w})(Con.s[_{Z,e}, t_{r}]|var[t_{w}, t_{r}]|app[X_{S}, y, tw]))$
$|\overline{g}())$
$intLi_{St[}n,$ $l]$ , 3.5 $\star 1$ $\star 2$ ,
. , .
$p$-cons, pmil .
$[a,.c, n, i]$ ; $a$ $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
$app/2$ .
PPC cons, nil $\overline{\tau}’-$ $P$ ,
$app$ . $app$
, $p$ -cons, $P$-nil . $intList/2$ $L^{o}=$





, 2 reduction :
append : $(\nu x_{w}x_{r}yzd\cdots)(aPP[X_{r}, y, z]|var[x_{w’ r}x]|conS[x_{w}, n, d\rfloor|\cdots)$
append : $(\nu x_{w}x_{r}yzd\cdots)(aPP[X_{w}, y, z]|var[x_{w’ r}x]|pxonS[x_{r}, n, d]|\cdots)$
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$arrow^{\star}(\nu t_{r}t_{w})(conS[z,n,t_{r}]|var[t_{w},t_{r}]|app[d,y,tw]|\cdots)$ , $z$
.
4.2 merge
. 1 $merge/3$ PPC .
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ :
merge $(x^{i},\mathrm{Y}i, Z^{O})$ $:- X^{i}=cons(E^{m}, xS^{o})$ $|$ $Z^{o}=cons(E\overline{m}, zSi),$ $merge(x_{S}i, Yi, zs^{O})$ .
merge $(Xi,Y^{i}, z^{\mathit{0}})$ $:- Y^{i}=conS(E^{m},YS^{O})$ $|$ $Z^{O}=conS(E\overline{m}, Zsi),$ $merge(X^{i},Ys^{io}, Zs)$ .
merge $(x^{i},\mathrm{Y}i, Z^{O})$ $:- X^{i}=nil$ $|$ $Z^{o}=Y^{i}$ .
merge $(x^{i},\mathrm{Y}i, Z^{o})$ :-,Y $=nil$ $|$ $Z^{o}=X^{i}$ .
, PPC :
$merge[x,y,\mathcal{Z}]=^{\mathrm{e}}\mathrm{d}\mathrm{f}$ $(\nu g)((\nu cn)(\overline{x}[C,n]|c([e,x_{s}]).g().(\nu rw)(conS[z,e,r]$







$app/3$ , PPC ( )
. $merge/3$ 1 , :
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: $(\nu x_{w}x_{r}y_{w}y_{r^{\mathcal{Z}}}twtr)(merge[\chi_{w},$ $yr’ z||var[y_{w},y_{r}||intLi_{S}t[yw’ n]$
$|var[x_{w’ r}x]|p-cons[xer" t_{w}]|var[t_{w}, t_{r}]|p_{-}nil[t_{r}]|$ .. )
$merge[x, y, \mathcal{Z}]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $(\nu g)(X([m, c, n]).\overline{m}[y, z].g()$ $\Leftarrow\star 4$
$|(\nu mcn)(\overline{y}[m, c, n]|c([e, y_{s}]).g().(\nu rw)(conS[z, e, r]$
$|var[w, r]|merge[x, y_{s}, w]))$
$|(\nu mcn)(\overline{y}[m, c, n]|n().g().fw[z, X])$ $\Leftarrow\star 5$
$|\overline{g}())$
$p_{-}conS[x, e,x]S=\mathrm{d}\mathrm{e}\mathrm{f}$ $(\nu g)((\nu mcn)(\overline{X}[m, c, n]|m([y, z]).g().(\nu rw)(conS[z, e, r]$
$|var[w, r]|merge[x_{S}, y, w]))\Leftarrow\star 6$
$|\overline{g}())$
$p_{-}nil\mathrm{r}p]=^{\mathrm{e}}\mathrm{d}\mathrm{f}$ $(\nu g)((\nu mcn)(\overline{p}[m, c, n]|m([y, z]).g().fw[_{Z}, y])$ $\Leftarrow\star 7$
$|\overline{g}())$
, 1 $var[w, r]$ $w$ ,
$\gamma$
. . $merge/3$
t‘s , PPC $merge/3$ 1 ,
$(\star 3)$ , $\star 4$ . - ,
$p$ -cons $(\star 6)$ pxil $(\star 7.)$ .
$merge/3\text{ ^{}6},$ $z$ .
, $merge/3$ “-
( $P$-cons, $P$ -nil $g()$
). , $\star 4\text{ ^{}\backslash }\dot{\text{ }}-$ $m$ , $P$-cons pmil
$z$ , $\star 5$ $g()$
. , , $merge/3$ 4
( ) ,
, . $\star 4$








$swap_{-}shared\Lambda ata$ ( $sD_{\dot{0}}$ , Old, New, $SD_{1}$ )($swap_{B}d$ ) 7.
$SD_{0},$ $SD_{1}$ ( T- $-$ $p$ ) . $SD_{0}$ $V$
, swap-sd , $SD_{0}$ $V$ New ,
$V$ Old . – swap , swap
$SD_{1}$ . KL1 $Set_{-}vect_{or_{-elnt}}eme/5[10]$
, $SD_{0},$ $SD_{1}$
.
$swap_{B}d$ , alloc-sd PPC .
$swap_{B}d\beta p,$ $\mathit{0},$
$u,q]=^{\mathrm{e}}\mathrm{d}\mathrm{f}$ $(\nu cnis)(\overline{p}[C, n,i, S]$
$|s(m).(\nu r)(\overline{m}[r, u].(r(v).fw[v, \mathit{0}]|q([c, n,i, S]).\overline{S}m)))\Leftarrow\star 8$
$alloc_{-}sd\mathrm{r}p]=^{\mathrm{f}}\mathrm{d}\mathrm{e}p([c, n, i, S]).(\nu m_{-})(\overline{s}m|swap[m,-])$
$swap[m, v]^{\mathrm{d}\mathrm{e}\mathrm{f}}=$ $m([r, u]).(\overline{r}v|swap[m, u])$
$[c, n,i, S]$ , $s$ , $s$
.
allocBd $m$ ( ) .
swapBd $\mathit{0}$ $in$ $u$ out . $\mathit{0}$ $u$





merge $(x^{i},\mathrm{Y}^{io}, z)$ :-true $|$ $al\iota_{\mathit{0}}c-Sd(sD_{0}^{o}),$ $swap_{B}d$( $SD_{0}i,$ dumi, $Zo,$ $SD_{1}\circ$ ),
$mg_{-in}(x^{i}, sD^{i}1),$ $mg-in(\mathrm{Y}i, sD^{i})1$ .
$mg_{-in}(X^{ii}, -)$ $:- X^{i}=nil$ $|$ true.
$mg_{-in}(X^{i}, S_{0}^{i})$ :- $X^{i}=conS$( $Hm,$ To) $|$ $swap_{-S}d(si0’ A^{i}, Ro, S1)\circ,$ $Ao–cons(H^{\overline{m}}, R^{i})$ ,
$mg_{-in}(\tau i, S^{i})1$ .
$swap_{B}d$ PPC :
. 7 – (ICOT) .
8swap-sd .
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$merge[x, y, z]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $(\nu g)(g().(\nu S0wS0rs1wS1r-)(al\iota oc_{-}sd[_{S}\mathit{0}_{w}]|var[s0_{w}, s_{0}]r$




$(\nu g)((\nu CniS)(\overline{X}[C, n, i,S]|n().g()’)$
$|(\nu cniS)(\overline{x}[c, n, i, S]$





, – – ( mg-in $A$)
, $\star 9$ $var[a_{w}, a_{\gamma}]$ ,
\emptyset . $fw[a_{r}, a_{w}](=a_{r}(t).a_{w}-t)$ .
$merge/3$ , swap-sd
, 4.1 , PPC reduction $(arrow^{\star})$ 9.
5.3 $\mathrm{P}\mathrm{P}\mathrm{C}$ Port
, $swap_{B}d$ ,
port[1], mutual reference $\mathrm{c}\mathrm{e}\mathrm{l}\mathrm{l}[7]$ , PPC –
.
port . port $open_{-}p_{ort}/2$ , port
1 $send/2$ . 10:
:- $open_{-}port(P, S),$ $send(P, 2),$ $Send(P, 3),$ $Send(P, 5),$ $\cdots$ .
$S$ $[2, 3, 5, \cdots],$ $[3,2,5, \cdots],$ $[3,5,2, \mathrm{n}\cdot\cdot]\cdots$ .
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ $all_{oCB}d,$ $swap_{-}\mathrm{s}d$
:
9 nil $merge/3$ .
, swap, $d$ , mg-in
short circuit .
$1_{\mathrm{p}_{\mathrm{o}\mathrm{r}}\mathrm{t}}$ , port ,
, .
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$open_{-}p_{ort}(P^{o}, ZO)$ $\equiv$ allocBd$(s^{\mathit{0}}),$ $SwapBd(S^{i}, dum, z, P^{\circ})i\circ$
send$(P^{i}, E^{m})$ $\equiv$ $swap_{B}d(Pi, Ai, B^{Oo}, -),$ $AO=cons(Em, B^{i})$
$\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ $open_{-}port/2$ $send/2$
, PPC reduction :
$open_{-p}ort[p, z]^{\mathrm{d}\mathrm{f}}=^{\mathrm{e}}$ $(\nu m)(p([c, n,i, S]).\overline{S}m|swap[m, z])$
$send[p, e]=^{\mathrm{f}}\mathrm{d}\mathrm{e}$ $(\nu a_{wrw}abb_{r})(swap_{B}d[p, abr’ w’-]$
$|fw[a_{r}, a_{w}]|cons[aw’ e, br]|var[b_{w}, b_{r}])$
$(\nu p_{w}p_{r})(open-p_{or}t\mathrm{k}^{y}w’ Z]|var[p_{w},p_{r}]|send[pr’ e_{1}]|send[pr’ e2])$
$arrow^{\star}(\nu mp_{r}a_{w}a_{r}bwb_{r})(fw[Z, a_{r}]|fw[a_{r}, a_{w}]|cons[a_{w}, e_{1}, br]|var[b_{w}, b_{r}]$
$|swap[m, b_{w}]|rep_{-^{S}}d[p_{r}, m]|send[pr’ 2e])$
$arrow^{\star}(\nu mp_{r}a_{wr}abwbr^{C}w^{C}r.dwdr)$
$(fw[z, a_{r}]|fw[a_{r}, a_{w}]|cons[aw’ e1, b_{r}]|var[b_{w}, b_{r}]$
$|fw[b_{w}, C_{\gamma}]|fw[c_{r’ w}c]|cons[c_{w}, e_{2,r}d]|var[d_{w}, d_{r}]$
$|swap[m, d_{w}]|rep_{-}sd[pr’ m])$
$arrow^{\star}(\nu a_{w}a_{r}b_{r}dwd_{r})$ $(fw[z, a_{r}]|fw[a_{r}, a_{w}]|cons[aw’ e1, b_{r}]|$
$|rep_{\neg}cons[ber’ 2, d_{r}]|var[d_{w}, d_{r}])$
, $var$ [$p_{w},p_{r}|$ $rep-\mathrm{S}d|p_{r},$ $m$] $m$
.
mutual reference cell ,
$(all_{oC}ate_{-}mutua\iota-\Gamma eference/2)$ $\text{ ^{}\mathrm{o}_{\mathrm{I}}}J$ $(st^{e}ream-append/3)$ PPC








, [4] . Prolog ,





, Oz [2] [8] . Oz
, , , .
$\gamma$ . $\gamma$ , , $.\pi$
. Smolka $-\text{ }[8]$ ,




$\text{ }-$ $\mathrm{b}^{\vee}$ FGHC $(\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-})$ PPC
. ,
, PPC $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
. , unffication failure
, reduction failure suspension (deadlock) . – ,
PPC , failure deadlock
. , $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$ unification failure
.
, PPC , $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
. PPC , $\mathrm{F}\mathrm{G}\mathrm{H}\mathrm{C}^{+-}$
, .
: FGHC ,
. , NTT K.
.
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